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Abstract

Objectives: Femoral osteotomy is an important step in the management of paralytic hip dysplasia. Fixation by the
angled plate is demanding and carries the risk of many complications. In this study, we made certain modifications for
the angled plate, and we aim to assess the results of the modified plate for fixation of proximal femoral varus osteotomy
in paralytic hip dysplasia.

Method: Twenty patients with paralytic hip dislocation were included in this study. The ages ranged from 5 to 15
years with an average of 9 years. There were 12 boys and 8 girls. Seventeen patients had cerebral palsy and 3 had
meningocele disease. Pre-operative radiographs were done, and the migration percentage (MP), acetabular index (Al),
and neck-shaft angle (NSA) were measured. All patients were treated by open reduction, pelvic osteotomy, and
proximal femoral varus osteotomy. The femoral osteotomy was fixed by the modified angled plate in all cases.
Results: The osteotomy sites united in all patients and the average time of union was 3 months. The acetabular index,
migration percentage, and neck-shaft angle were reduced postoperatively. This reduction was statistically significant.
The hips remained stable throughout the period of follow-up in all patients. No cases were complicated by nonunion or
implant failure.

Conclusion:

The modified angled plate (canulated interlocking blade plate 90°) is a good method for the fixation of proximal femoral
varus osteotomy in the management of paralytic hip dislocation. The modifications have made it easier for application
and stable for fixation.

Keywords: proximal femoral osteotomy; cannulated interlocking blade plate; modified angled blade plate; paralytic

hip dysplasia

Introduction

Hip affection in children with cerebral palsy (CP), Myelomeningocele, and
other neuromuscular disorders range from the hip at risk to frank dislocation
with significant affection for the patient quality of life [1-3].

Early surgical management of paralytic hip dislocation brings benefits to
patients, by reducing their pain, improving their sitting position, and
facilitating their hygienic measures. The goal of surgical treatment is to
ensure that the femoral head is located perfectly in its anatomical position,
without risk of dislocation. This is usually done by soft tissue release, open
reduction, and proximal femoral varus osteotomy with or without pelvic
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osteotomy [4-6]. The pelvic osteotomy technique described by Dega that
corrects anterior, lateral, and posterior acetabular deficiencies is widely
accepted for the treatment of paralytic hip dysplasia [7].

The bone quality in such patients is usually poor and fixation of the proximal
femoral osteotomy by the conventional angled plate is difficult and carries
the risk of mal tracking, loosening, and implant failure [8, 9].

In this study, we introduced certain modifications for the cannulated angled
plate, and we hypothesized that this new system would offer significant
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advantages over the existing systems in terms of easy application and stable
fixation.

The aim of this study is to assess the results of the new modified plate for
fixation of proximal femoral varus osteotomy in paralytic hip dislocation.

Material and Methods

In this prospective study, 20 cases with paralytic hip dislocation were treated
in our institution in the period between May 2016 and August 2020. The ages
ranged from 5 to 15 with an average of 9 years. There were 12 boys and 8

Copy rights@ Barakat El-Alfy, et al.

girls. The mean weight of the patients was 21.9 kg (range 14-31.5 kg). The
pathology was cerebral palsy in 17 cases and myelomeningocele in three
cases.

Patients were evaluated clinically for the range of movement, leg length
discrepancy, muscle power, and unilateral or bilateral affection. Plain
radiographs were done for both hips and the acetabular index (AI), migration
percentage (MP), and neck-shaft angle (NSA) were measured (Figure. 1)
[10].

Figure 1: The acetabular index (Al), migration percentage (MP), and neck-shaft angle (NSA) are measured.

Preoperative planning for hip reduction and femoral osteotomy with or
without pelvic osteotomy was done.
The cannulated angled plate was modified in certain ways to be more stable
for fixation (Figure. 2).
e  First, an interfragmentary 3.5 locked screw was designed from
the shaft of the plate to the blade in an oblique direction by 30°.

42,5

Conventional plate

This screw increases the stability of fixation and prevents further
varus collapse
nd

e Second, the 2 angle of the plate was reduced from 42.5° to 20°
to decrease the prominence of the plate under the skin.

e  Third, the profile of the plate was decreased from 4.5 to 3,5 to
be suitable for pediatric use.

Modified plate

Figure 2-a: The profile of the plate was decreased from 4.5 to 3.5 and the 2" angle of the plate was reduced from 42.5° to 20°.

Figure 2-b: An inter-fragmentary 3.5 locked screw was designed from the shaft of the plate to the blade in an oblique direction by 30°.
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Conventional plate
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Modified plate

Figure 2-c: A hole was made in the blade to receive the tip of the oblique screw.

The modified plate was made of grade 4 pure titanium designed for medical application. We call it the cannulated interlocking angled plate.

All patients were treated by open reduction of the dysplastic hip, proximal
femoral varus osteotomy, and pelvic osteotomy. The varus osteotomy was
fixed by the modified plate in all patients. Informed consent was obtained
from the patients and their relatives before surgery. The study was
app39roved by the institutional review board (IRB).

Surgical technique

The patient was put supine on a radiolucent operative table. After preparation
of the affected limb, a bikini incision was used to approach the affected hip.
The interval between the iliopsoas and sartorius was developed. The lateral
cutaneous nerve of the femur was identified and retracted laterally. The
iliopsoas tendon was released. The reflected head of the rectus femoris was
disinserted and retracted laterally to expose the anterior part of the capsule,
and then a T-shaped incision was made in the capsule to expose the head.
The acetabulum was cleaned from its fibrofatty tissue, and the transverse
ligament of the acetabulum was incised. The head was then reduced and a
capsulorrhaphy was performed. [t 12 The proximal femur was exposed
through a separate incision. A suitable point for entry of the guidewire was
marked over the lateral aspect of the proximal femur. The guidewire was
inserted through this point into the center of the femoral neck and confirmed
on both AP and lateral radiographic projections (Fig. 3-a). Another two wires
were inserted at the lesser trochanter level, making an angle equal to the

angle of correction (Fig. 3-b). The cannulated seating chisel was used to cut
a track for the blade plate by gentle hammering of the chisel over the
guidewire (Fig. 3-c). The varus proximal femoral osteotomy was then
performed by an oscillating saw along the second and third wires. The wedge
of bone with its base medially was removed and the osteotomy surfaces were
coopted to correct the deformity. The plate was inserted over the guidewire
after removal of the seating chisel (Fig. 3-d). The osteotomy was reduced,
and the plate was fixed to the femoral shaft. First, a nonlocking screw was
used to produce compression at the site of the osteotomy. Then fixation was
completed by the locking screws.

The interfragmentary 3.5-locked screw was taken from the shaft of the plate
to the blade in an oblique direction at 30° to give more stability for the plate
and prevent backing out of the blade from the neck.

Both anteroposterior and lateral fluoroscopic projections were taken to check
the plate position. The stability of fixation was tested by putting the hip in
different ranges of movements. Dega pelvic osteotomy was done tocorrect
the acetabular insufficiency (Fig. 3-e). The wound was closed in layers. The
average hospital stay was 5 days. Sequential radiographs were obtained
postoperatively at 6 weeks, 3 months, 6 months then every year. At the
final follow-up, the acetabular index, the neck-shaft angle, and the
migration percentages were measured.

Figure 3-a: The guidewire is inserted in the center of the femoral neck and confirmed on both AP and lateral radiographic projections.
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Figure 3-c: The cannulated seating chisel is used to cut a track for the blade plate by the gentle hammering of the chisel over the guidewire.

Figure 3-d: The blade plate is inserted over the guidewire and fixed to the shaft. The interfragmentary 3.5 locked screw is taken from the shaft of the plate
to the blade in an oblique direction of 30°.
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Figure 3-e: Dega pelvic osteotomy is done tocorrect the acetabular insufficiency.

Results months). The time of union ranged from 1.5 to 5 months with an average of
3 months (Fig. 4). The mean preoperative NSA was 155.6° and the mean

The operative time ranged from 70 to 120 minutes with an average of 90 postoperative was 110.6°, with an average reduction of 35.1°.

minutes. The average follow-up period was 19 months (range, 13 to 42

Figure 4-b: He was treated with open reduction, femoral osteotomy, and fixation by the modified plate.
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Figure 4-c: The radiographs 3 months after surgery with complete healing of the osteotomy site.

Regarding the Al, the mean reduction was 14.38°, with pre and postoperative
means of 38.03° and 23.65° respectively. Also, the MP presented a mean
reduction of 79%, with pre and postoperative means of 90% and 11%.

respectively. A significant difference was observed between pre and
postoperative NSA and Al (p < 0.0001), as well as between pre and
postoperative MP (p < 0.0001 (Table 1).

Parameters Preoperative mean Postoperative mean Mean Of reduction P value
NSA 155.6° 110.6° 35.1° <0.0001
Al 38.03° 23.65° 14.38° < 0.0001
MP 90% 11% 79% <0.0001

NSA: neck shaft angle, Al: acetabular index, MP: migration percentage.

Table 1: Summary of radiographic indices pre and postoperative with P value.

The gait improved in the ambulant patients. The families reported
improvement in the seating position and personal hygiene in all patients.
Two cases were complicated by superficial wound infection, and they were
treated by local wound care and systemic antibiotics. No cases were
complicated by delayed unions, nonunion, skin irritation from the plate, or
loss of fixation. There were no revision procedures due to implant-related
complications.

Discussion

The prevalence of paralytic hip dislocation in patients with spastic CP is
directly proportional to the degree of functional impairment. Failure to
identify this dislocation early may lead to significant pain, pelvic tilt, and
spine deformity with severe limitations on the patients’ quality of life. The
population-based surveillance program was established in certain countries
and resulted in a significant reduction in the incidence of hip dislocation in
children with cerebral palsy [13-16].

Early surgical interference will reduce the patient's pain, improve function,
and prevent further deterioration of the hip condition. Osteotomy of the
proximal femur is an important step in the reconstruction of the dysplastic
hip in patients with paralytic disorders [4-6]. The internal fixation device is
specially adapted to the osteoporotic bone in patients with neurological

diseases. Three systems of fixation are in common use for correction of
proximal femoral osteotomy: AO angled blade plate, AO anterior plate, and
the LCP (locked compression plate). Each one has its advantages and
disadvantages [17-19].

Several studies have supported the use of fixed angle plate in the fixation of
the proximal femoral osteotomy [8, 20].

Although good, many complications had been reported with the conventional
fixed-angle blade plates. These complications may be early as wrong
direction or loosening of the blade within the neck of the femur or late such
as delayed union, nonunion, avascular necrosis, backing out of the plate,
fractures under the plate, and periarticular osteophytes. These ossifications
may result in bone bridges which may cause severe stiffness and deformities
[8, 9].

Mal-tracking of the blade in the neck femur is a common complication with
the conventional plate. Grant and colleagues described the cannulated blade
plate in 1990 to avoid this complication. The guidewire must be inserted
properly, and the seating Chesil and the plate will follow it without mal
tracking [21, 22].

In this study, we introduced certain modifications for the cannulated angled
blade plate to increase its stability for fixation (Table 2).

ltems Conventional Modified
Profile 4.5mm 3.5mm
Interfragmentary screw absent present
1stangle 90° 90°

2" angle 42.5° 20°

Screw 4.5mm 3.5mm
Length of blade 35, 40, 45, 50mm 35, 45, 50mm
Length of shaft 73.85mm 81.82mm

Table 2: Comparison between conventional and modified angled plate.
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The modified plate was used for fixation of proximal femoral varus
osteotomy in the surgical management of paralytic hip dislocation in 20
patients. The osteotomy site united in all patients and the average time of
union was 3 months. There was a significant reduction in the radiological
parameters in all cases postoperatively. The hip joint remained stable

4 v
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throughout the period of follow-up without further dislocation or subluxation
(Fig. 5). No cases were complicated by nonunion, backing out of the blade,
or implant failure which reflect the stability of the construct. No skin
irritation was observed in the trochanteric region from the plate.

Figure 5-a: 5-year-old girl with myelomeningocele presented by bilateral hip dislocations. The right side was treated surgically before.

Figure 5-b: The radiographs 6 months after surgical treatment of the left side by pelvic osteotomy, femoral osteotomy, and fixation by the modified
angled plate.
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Figure 5-c: The radiographs after removal of the implant 3 years after surgery. The left hip is still reduced and stable.

Because of the poor nutrition state and poor walking ability of children with
the paralytic disorder, the bone is usually osteoporotic and the problem of
implant failure especially backing out of the plate is common. Several trials
were done to increase the degree of fixation stability in those patients. Some
authors used the locking plate and others take an interfragmentary screw
from proximal to distal fragments outside the plate after proximal femoral
varus osteotomy. [8 19 [n this study we designed an interfragmentary 3.5
locked screw from the shaft of the plate to its blade in an oblique direction
of 30°. This screw has many advantages as it fixes both the proximal and
distal bone fragments to each other and the plate blade. It prevents backing
out of the plate. Also, it supports the blade and prevents further varus
collapse.

Reduction of the second angle of the plate from 42.5 degrees to 20 degrees
decreases the prominence of the plate under the skin and still produces
medialization of the distal fragment which is required in such cases.

Conclusion

The new angled plat (cannulated interlocking blade plate 90°) offers great
advantages over the conventional plate in terms of easy application, high
stability, short operative time, and decreased prominence under the skin. This
study's clinical and radiological results favor using this plate in the fixation
of proximal femoral osteotomy in paralytic hip dislocation.

Declaration of conflicting interests

The authors declared no potential conflicts of interest with respect to the
research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, authorship, and/or
publication of this article.

References

1. Terjesen T. (2012). The natural history of hip development in
cerebral palsy. Dev Med Child Neurol 54(10): 95:1-7.

2. Bagg MR, Farber J, Miller F. (1993). Long-term follow-up of
hip subluxation in cerebral palsy patients. J Pediatr Orthop1993;
13:32-36.

3. Baghdadi T, Abdi R, Bashi RZ, Aslani H. (2016). Surgical
Management of Hip Problems in Myelomeningocele: A Review
Acrticle. Arch Bone Jt Surg, 4(3): 197-203.

4. DiFazio R, Shore B, Vessey JA, Miller PE, Snyder BD. (2016).
Effect of hip reconstructive surgery on health-related quality of
life of non-ambulatory children with cerebral palsy. J Bone Joint
Surg Am, 98(14):1190-1198.28.

5. Flynn JM, Miller F. (2002). Management of hip disorders in

Auctores Publishing LLC — Volume 5(1)-050 www.auctoresonline.org
ISSN: 2694-0248

10.

11.

12.

13.

14.

15.

16.

17.

18.

patients with cerebral palsy. J Am Acad Orthop Surg 10(3):198-
209.

Settecerri JJ, Karol LA. (2000). Effectiveness of femoral varus
osteotomy in patients with cerebral palsy. J Pediatr Orthop,
20(6):776-780.

Karlen JW, Skaggs DL, Ramachandran M, Kay R. (2009). The
Dega osteotomy: a versatile osteotomy in the treatment of
developmental and neuromuscular hip pathology. J Pediatr
Orthop,29:676-682.

M’sabah DL, Assi C, Cottalorda J. (2013). Proximal femoral
osteotomies in children. Orth Trauma Surg Res, 99:171-186.
Rutz E, Brunner R. (2010). The pediatric LCP hip plate for
fixation of proximal femoral osteotomy in cerebral palsy and
severe osteoporosis. J Pediatr Orthop, 30:726-731.

Parrott J, Boyd RN, Dobson F, Lancaster A, Love S, Oates J et
al. (2002). Hip displacement in spastic cerebral palsy:
Repeatability of radiologic measurement. J Pediatr Orthop
22:660-667.

Graham HK, Thomason P, Novacheck TF. (2014). Cerebral
Palsy. In: Weinstein SL, Flynn JM (eds) Lovell and Winter’s
pediatric orthopaedics, 7th edn. Philadelphia: Wolters Kluwer,
484-554,

Castafieda P, Masrouha KZ, Ruiz CV, Moscona-Mishy L.
(2018). Outcomes following open reduction for late-presenting
developmental dysplasia of the hip. J Child Orthop 12:323-330.
Soo B, Howard J, Boyd R, Reid S, Lanigan A, Wolfe R et al.
(20016). Hip displacement in cerebral palsy. J Bone Joint Surg
Am, 88(1):121-129.2.

Connelly A, Flett P, Graham HK, Oates J. (2009). Hip
surveillance in Tasmanian children with cerebral palsy. J
Paediatr Child Health, 45:(7-8):437-443.

Hagglund G, Alriksson-Schmidt A, Rodby-Bousquet E,
WagnerP, Westbom L. (2014). Prevention of dislocation of the
hip in children with cerebral palsy: 20-year results of a
population-based  prevention program. Bone Joint J
96(11):1546-1552.

Hé&gglund G, Lauge-Pedersen H, Wagner P. (2007).
Characteristics of children with hip displacement in cerebral
palsy. BMC Musculoskelet Disord,8:101.

Hau R, Dickens DRV, Nattrass GR, O’Sullivan M, Torode IP,
Graham HK. (2000). Which implant for proximal femoral
osteotomy in children? A comparison of the AO (ASIF) 90_
fixed angle blade plate and the Richards intermediate hip screw.
J Pediatr Orthop,20:336-343.

Schutz M, Sudkamp NP. (2003). Revolution in plate
osteosynthesis: new internal fixator systems. J Orthop Sci,
8:252-258.

Page 8 of 9


https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8749.2012.04385.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8749.2012.04385.x
https://europepmc.org/article/med/8416350
https://europepmc.org/article/med/8416350
https://europepmc.org/article/med/8416350
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4969363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4969363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4969363/
https://journals.lww.com/jbjsjournal/Fulltext/2016/07200/Effect_of_Hip_Reconstructive_Surgery_on.7.aspx
https://journals.lww.com/jbjsjournal/Fulltext/2016/07200/Effect_of_Hip_Reconstructive_Surgery_on.7.aspx
https://journals.lww.com/jbjsjournal/Fulltext/2016/07200/Effect_of_Hip_Reconstructive_Surgery_on.7.aspx
https://journals.lww.com/jbjsjournal/Fulltext/2016/07200/Effect_of_Hip_Reconstructive_Surgery_on.7.aspx
https://journals.lww.com/jaaos/fulltext/2002/05000/management_of_hip_disorders_in_patients_with.6.aspx
https://journals.lww.com/jaaos/fulltext/2002/05000/management_of_hip_disorders_in_patients_with.6.aspx
https://journals.lww.com/jaaos/fulltext/2002/05000/management_of_hip_disorders_in_patients_with.6.aspx
https://journals.lww.com/pedorthopaedics/fulltext/2000/11000/effectiveness_of_femoral_varus_osteotomy_in.15.aspx
https://journals.lww.com/pedorthopaedics/fulltext/2000/11000/effectiveness_of_femoral_varus_osteotomy_in.15.aspx
https://journals.lww.com/pedorthopaedics/fulltext/2000/11000/effectiveness_of_femoral_varus_osteotomy_in.15.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2009/10000/Simultaneous_Open_Reduction_and_Dega_Transiliac.4.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2009/10000/Simultaneous_Open_Reduction_and_Dega_Transiliac.4.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2009/10000/Simultaneous_Open_Reduction_and_Dega_Transiliac.4.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2009/10000/Simultaneous_Open_Reduction_and_Dega_Transiliac.4.aspx
https://www.sciencedirect.com/science/article/pii/S1877056812002824
https://www.sciencedirect.com/science/article/pii/S1877056812002824
https://journals.lww.com/pedorthopaedics/Fulltext/2010/10000/The_Pediatric_LCP_Hip_Plate_for_Fixation_of.19.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2010/10000/The_Pediatric_LCP_Hip_Plate_for_Fixation_of.19.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2010/10000/The_Pediatric_LCP_Hip_Plate_for_Fixation_of.19.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2002/09000/Hip_Displacement_in_Spastic_Cerebral_Palsy_.00017.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2002/09000/Hip_Displacement_in_Spastic_Cerebral_Palsy_.00017.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2002/09000/Hip_Displacement_in_Spastic_Cerebral_Palsy_.00017.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2002/09000/Hip_Displacement_in_Spastic_Cerebral_Palsy_.00017.aspx
https://journals.sagepub.com/doi/abs/10.1007/s11832-015-0649-9
https://journals.sagepub.com/doi/abs/10.1007/s11832-015-0649-9
https://journals.sagepub.com/doi/abs/10.1007/s11832-015-0649-9
https://journals.sagepub.com/doi/abs/10.1007/s11832-015-0649-9
https://journals.sagepub.com/doi/pdf/10.1302/1863-2548.12.180078
https://journals.sagepub.com/doi/pdf/10.1302/1863-2548.12.180078
https://journals.sagepub.com/doi/pdf/10.1302/1863-2548.12.180078
https://journals.lww.com/jbjsjournal/Fulltext/2006/01000/Hip_Displacement_in_Cerebral_Palsy.15.aspx
https://journals.lww.com/jbjsjournal/Fulltext/2006/01000/Hip_Displacement_in_Cerebral_Palsy.15.aspx
https://journals.lww.com/jbjsjournal/Fulltext/2006/01000/Hip_Displacement_in_Cerebral_Palsy.15.aspx
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1754.2009.01534.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1754.2009.01534.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1754.2009.01534.x
https://pubmed.ncbi.nlm.nih.gov/25371472/
https://pubmed.ncbi.nlm.nih.gov/25371472/
https://pubmed.ncbi.nlm.nih.gov/25371472/
https://pubmed.ncbi.nlm.nih.gov/25371472/
https://pubmed.ncbi.nlm.nih.gov/25371472/
https://link.springer.com/article/10.1186/1471-2474-8-101
https://link.springer.com/article/10.1186/1471-2474-8-101
https://link.springer.com/article/10.1186/1471-2474-8-101
https://journals.lww.com/pedorthopaedics/Fulltext/2000/05000/Long_Term_Effects_of_Intertrochanteric.13.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2000/05000/Long_Term_Effects_of_Intertrochanteric.13.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2000/05000/Long_Term_Effects_of_Intertrochanteric.13.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2000/05000/Long_Term_Effects_of_Intertrochanteric.13.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2000/05000/Long_Term_Effects_of_Intertrochanteric.13.aspx
https://www.sciencedirect.com/science/article/pii/S0949265815330682
https://www.sciencedirect.com/science/article/pii/S0949265815330682
https://www.sciencedirect.com/science/article/pii/S0949265815330682

J. Clinical Orthopedics and Trauma Care

19.

20.

21.

This work is licensed under Creative
BY Commons Attribution 4.0 License
To Submit Your Article Click Here:

DOI:10.31579/2694-0248/050

Khouri N, Khalife R, Desailly E, Thevenin-Lemoine C, Damsin
JP. (2010). Proximal femoral osteotomy in neurologic pediatric
hips using the Locking Compression Plate. J Pediatr Orthop,
30:825-831.

Beauchesne R, Miller F, & Moseley C. (1992). Proximal femoral
osteotomy using the AO fixed-angle blade plate. J Pediatr
Orthop, 12(6):735-740.

Grant AD, Lehman WB, Strongwater AM, Atar D. (1990).

22.

Copy rights@ Barakat El-Alfy, et al.

Cannulated blade plate for proximal femorsal varus osteotomy.
Clin Orthop Rel Res, 259:111-113 13.

Poul J, Urbasek K, Rocak K. (2013). Exactness of correction of
proximal femoral deformities using conventional angled blade
plates and the cannulated paediatric osteotomy system.
Comparison of two methods. Acta Chir Orthop Traumatol
Czech, 0:43-46.

Submit Manuscript

YV VY VVYY

Ready to submit your research? Choose Auctores and benefit from:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/journal-of-thoracic-disease-and-

cardiothoracic-surgery

Auctores Publishing LLC — Volume 5(1)-050 www.auctoresonline.org
ISSN: 2694-0248

Page 9 of 9


https://journals.lww.com/pedorthopaedics/fulltext/2010/12000/Proximal_Femoral_Osteotomy_in_Neurologic_Pediatric.12.aspx
https://journals.lww.com/pedorthopaedics/fulltext/2010/12000/Proximal_Femoral_Osteotomy_in_Neurologic_Pediatric.12.aspx
https://journals.lww.com/pedorthopaedics/fulltext/2010/12000/Proximal_Femoral_Osteotomy_in_Neurologic_Pediatric.12.aspx
https://journals.lww.com/pedorthopaedics/fulltext/2010/12000/Proximal_Femoral_Osteotomy_in_Neurologic_Pediatric.12.aspx
https://journals.lww.com/pedorthopaedics/Abstract/1992/11000/Proximal_Femoral_Osteotomy_Using_the_AO.7.aspx
https://journals.lww.com/pedorthopaedics/Abstract/1992/11000/Proximal_Femoral_Osteotomy_Using_the_AO.7.aspx
https://journals.lww.com/pedorthopaedics/Abstract/1992/11000/Proximal_Femoral_Osteotomy_Using_the_AO.7.aspx
https://journals.lww.com/clinorthop/Abstract/1990/10000/Cannulated_Blade_Plate_for_Proximal_Femoral_Varus.16.aspx
https://journals.lww.com/clinorthop/Abstract/1990/10000/Cannulated_Blade_Plate_for_Proximal_Femoral_Varus.16.aspx
https://journals.lww.com/clinorthop/Abstract/1990/10000/Cannulated_Blade_Plate_for_Proximal_Femoral_Varus.16.aspx
https://europepmc.org/article/med/23452420
https://europepmc.org/article/med/23452420
https://europepmc.org/article/med/23452420
https://europepmc.org/article/med/23452420
https://europepmc.org/article/med/23452420
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77
https://auctoresonline.org/journals/journal-of-thoracic-disease-and-cardiothoracic-surgery
https://auctoresonline.org/journals/journal-of-thoracic-disease-and-cardiothoracic-surgery

